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ABSTRACT 
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/ -.The purpose of this practicum, was-^o attempt to . 
maintain the basic arithmetic skills of- a group of 
fourth and f iftli grade students during tlie ^summer ^ 
vacation in order that the amount of review time in 
tho'fall could he reduced.. Lessons were developed 
for the students to use during 'their vacation. At 
the end of the ''summer, the results indicated the skills 
of the students who corpp]eted the lessojis remained at 
a higher .level than the control - group. , Subsequently, 
th6 teachers of thesp- students were ^\>le to- reduce the 

....„„,,„..,,,_ ,^ 

successfully • approach the rnew 'matoi-ial for their gvade 
level. ' • ' - • . ■ V 

. - h ■ 

• /. • • • . . . • • 
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^ * * ■ INTRODUCTION . 

♦ • 1 ^ • 

Toachdrs at all levels, and in all -subject areas 

fx^equontly' complain that their students don't remember 
i.niportant facts, skills*, or informat^Lon which are nec- 
epsary for th^ stud'ents to continue with their course 
of study. Vhis complaint is especially prevalent, in 
the .fall of- the year and' is frequently directed toward 



the basic skills" of mathematics. With this, complaint 




in mind, teachers then proceed • to .spend as n^uch as nine 
to twelve weeks in the fall of the year in review of 
'*lb»asic skills. 



This complaint is not entirely unfounded.. Evidence 
was presented by Kurtz (1973) that there* was a signi- 
ficant loss of ability of beginning fifth ^rade students 
to* work division problems *wh%n compared to their ability 
to work similar problems at the end of fourth grade. He 
also reported that students in the upper quartile regis- 
tered considerably more loss than the si:udents in the 
lowest, quartile, .suggesting thatT 'thxs -was probably due 
to the fact that -they have mor'e to forget. 

On the other h^nd, Mousley (1Q73) ^presented data 
which indicated there was. no loss* in -the reading ability 

' ■ ( • ■ ■ ■ 



'(ii) ' / 



f 
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of thi-rd grnde/ts , and in fact reported a slight gain 
between May and *Ser> toinber . Ile^ proposed the' pps*si bility^ 
that the chdidren^Sj normal maturation and their tendency 

^ / , r' • ' ■ • ■ • ^ - 

to practice/ reading for pleasure might accc^unt for -the • 

•f ' ' ■ 

maintenance of their* rt^ading skills, while they do not 

•■ . / ^ ^ , ^ 

practice qther basic skills such as arithmetic. 



The /lass tfien is probably not as b«.fi .as teachers 

tend to believe, but probably does. exist to some extent. 

This si*t[ip.t ion logically leads^to two basic questions 

for whicfhyfe^nswers should scu/ght. They are: 

Can some/ simple scheme be developed^by which, 
•the basic arithmetic skills can be maintained 
ovnr the .snmn^er mgntbs? 

• 

If such a scheme' is developed anci proves ' 
successf i:|l , how can the r"esults be :used to 
" • reduce the amount of time spent .by teachers*' 
. onV»'basic skills'*? ^ , " . ' 

A s.earch of the literature .revealed manV studies 

similar to the one done by Kurtz in which the lesf^ning 

loss '\vas established . " >However, fe\<* solutions \vere 

attempted, with most utilizing a regular summer school 

app.3roach ; and nearly all were directed toward the und^r- 

aphiever.. .For in:^\ance, Sinatra (1973) c'onducted\a 

summer reading program, utilizing a point reinforcer 

system. In this system, a c>iild earns points contingent 

• . • ■ '(iii) • , . ^ ^ . 



upon task complrot ion which cnn })e tradod I'or . tanjrihle 
f . t f 

Tewax-cl^s. liis major r;oai however, was instructioir rather 

' ■ I 
than inaintonairce anci was designdd for uniierachievors 

and low achievers. ^ ' , • . * 

- ' ■ • 

Acknowledging, the fact that the best solution would 
be"* to extend the schoal year, it must be recognized that 
it is financially impossible to do this at the present 
tipie. Hence, the reason for the following alternative 
proposal which utilizes self study lessons to maintain 
the -skills and uses the re&ults of a statistical analysis 
t'o persuade t^eachers to reduce, the review time. 



if 



THE PROPOSliD SOLUTION - PART I 

* • ■ , ■ •. • . 

■■ I-'<>iuri ati( ^n l")":-cr ipt:i o n 

- ■ * ♦ " • . • . 

In ordoi" to keep the invest i§;at ion oX the proposed 
solution inanaKcable, it was necessary to limit this 
study- to only include students who completed the fouKth 
or fifth grades in cJune,, 1973. These students currently 
jittond one of four elementary schools in throe disitricts. 
The purpose of using student^ from these school districts 
was to ensure a range of backgroundi^ , ability, and varied 



•teathing i^trategifis 



One of the districts chose\i, is prima;rily rural , ^ one 

■ '/ . ' ' ■> / 

, 'primarily middle class subivi'ban and urban ,^ and one pri- 

marily- upper middle class suburban. In addition the* 

teaching strategies 'ust>d in* the four schools range from 

seif contained classrooms to open - nongraded teams.""^-/ 

After establishing the population limits, for manage-, 

i» ■\ 

ability,, th*e problem* of cooperation was cortsidered. If \ 

, / • ^ ' ' . ^ . ^ ' 

the scliool personnel are. noti involve^ and/or do not \ 

J 

approve o:f the proposed solution, it is useless to \ 
attempt it. Therefore, school personnel input antj 
approval . were sought at each step *of .the proposed 



/ { 
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.solution. ^ 

General Plan . 

-'■"^ • . • ' * ' 

The general scheme thUt was decided upon to attenipt 

to mj.int^i^ the basic arithmetic ^skills over the summer 

consisted of a spries of lessons (five) whicl) were 'sent 

home v.;ith thQ_C>;tudents at'thCbend of the year. The 

series of lessons was • to be completed at the rate of 

approximately one every other \yeek during" the summer 

months.^ Along with the lessons, directions and answer 

Keys^were sent for the parents' use.- V/hen the^cl^ild r 

completed, each lesson, it was either sel^ corrected, or 

parent corrected it for him. The attempted or com- 
• ' ' . • » ■ . ■ 

p^le'ted lesson was then returned in a stamped pre-r 

addressed envelope pirovid.ed for its return. 

The rbasons for setting up a return scheme w^re • f 6r 

* • * ■ * 

record keeping pertaining to the number of lessons com- 
pleted by each student and to act as a link between , the 
home and the school. It was felt that "the link t^etweeri 
home and school needed to be maintained even thpugh a - . 
study aon'ducted by Sabers (1972) indicated that post 
cards and letters of encouragement- did not reduce the 
attrition in corrospandenc? study cour,ses. However, his 



st'ucly did inciic^ite fl poijitivo -dift erence based »n 

ctucloal^ time in the"' program , and it^could be ^constriu-jd 

that this proposed solution is a quasi-correspondence 

course - with students who are continu:i,ng th>eir studies 

into the suiiirner program. . Hence, they ar^ alr-feady' 

•'enrolled'' in the cours^. . ^ ' * 

Stucl enl^- Mgtterials ^ * ■ ^ . ^ ^ ' # . * 

t • ^ • . . . • 

Looking at the lessons more closely, ^each one Con- 

/ ' . . • ^ . , . . * ^ 

slsts of two parts (See Appendix A). The first .part is 

a series of computational problems* util^izing one . of 'the* 

basic skil-ls and^resenibles" a traditional worksheet. '.Th^. 

second part is^ a .puzzle utilizing, the basic Operations % 

\ Cross number puzzles and Spacedust ( R j pictur-es are. used 

for, this portio/i.' (Spacedust pictures are'' published ^tx^. 

Spacedust, ihc.X Ashtaoula, Ohio , . anT^ are a part .of< 

their ■ ^rithmeticM^unbOoks series..) The purpo-se of using>- 

the two part approach was to mailitain -the students 

ijiterGSt ^when attempting th^ lei^son,. Furtstj^r^, the puzzle 

^age could po^Sfeibly act as )a r^iew whjich could slow the 

leai^ning loiss. - . 

Overall,' the lessons were ^not designed to present 
new concepts. Rather, they were designed* as a ' review • 



iuStrumenti Thisi w*b dono for several reasons. The 
firs't was to keep 1;he parents fToin tintiing themsqlvaos 
in the cmbarrassiilg ri>d/or^ime consuming situation of 
playing toachor^ The second was that, according t.o^ 
pr^ychologist*s^ review at gradually increasing antervals 
^enables materijial to be retained for some time. I'inally, 
each time 'a topic' is relearned^ the time for, mas'tery is 
shortened. ; ^ ' . ' . ' 

Turning to ^he directions and answer keys, the need 
for their inclusion was- very evidient . Without?^ direct ions , 
nearly^ all lessons faii* d«e to the lack of a definitive* 
direction. Answer keys were nc ided to act as reinforce-^ 
ment', apd reinforcement to be most effective in learning 
must follow clb'sely after the desired beliavior- and be 
clearly aSsqciated with that behavior in the mind of the^ 
learner.- Also, behavior whidh is rewarded is mpre likely 
to reojccur. Finally, practice i^ not enough. Anderson 
(1967) concluded that a knowledge of results facilitates 
learning which implies that^ the learner cantiot improve 
''by repeated efforts unj.ess he is informed about how' well 
(or poorly) he h^s done. [' . 

'Keeping in mind the "psychological principles about 
learniixg, forL^etting, reward, and reinforcement, the 



lessons wore developed in May, 1973. The. .teachers and 
adminis trator.s in trie schools in*5lved were ai^ked to 
•critique the overall plan as w^ll as the materials which . 
would be sent home. ^^After the staff approval was gained, 
the» lessons were further criti.qued by Mrs. Verena Sharkey^, 
Elementary Mathematics Spefciali^t, Ne\i;ark School * District i, 
-and Dr. VUlliam B. Moody , Prof essor of Elementary. Mathe- 
matics Educations University of Delaware for the purpose 
of determining their applicability and grade level'^place- 
ment*. ^ 

Expeifimental vs. Control Group i Assignment 

Concurrently, with the development of the student 
materials, the pupils were assigned 'to one^-^of three I 
ability -levels; high, -average, Qr<Iow. This assignment 
was much'" on the . ^a'si&^pf^f heir ability test results on 
the Delaware JldTlc^ational Assessment Program (DEAF).*' 
Thi^J^esting program is administered each year by the 

State of Delaware to all . first ,■ fourth , and eighth grade. 

^ ■ ' *' ^ \ 

students a'nd was designed by Educational Testing Service.,.^ 

Priiiceton, New Jers-oy/ The studeni:s^w^ere then pre tested 

using Form 4A-of the Sequential Tests> of Educational ^ 

Progress, (STEP)^^rithmetic Coijiputation Test,, copjryighti, " 



^ . ■ 



1969 ► On the basis of tKis test, the students were 
aSfc>igi|^ifrcl to the experimental or control group. This 
assigiunent was done by first ranking the students within 
the ability levels on the basis of their test &c6res 
and then ^ by using a random number table making* the * 
assignmenfs of each pair of students to eithe?* the 
control or experimental groyp,. ' . : * 



Finally,^ the parents of. the students assigned to 
the experimental group were? notified and given the 
option gf not participf\ting4 Five parents refused to 
permit their Children to participate ► Four indicated 
they were moVxn^^ to another erea, and the fifth gave no 
r\eason. Af.ter the parents-*-* permig^^s ion was obtained, 
the materials weijQ then distributed ^&o-4^ie student on ^ 
the last day of , the\ 1972-73 school year. 



During' September, the first week of .the 1973-74 
school year, the students were given the same STEP 
Computation Test as a post test. This-^ completed the 
first phase^ of the study. At this point tht^n the data 
was, analyzc^d in ord^r that it could be used as a tool \o 
attack"the next part of the problem. Namely, if the 
results were positive^ could the teachers be persuaded . 



to reduce t.he amount of time spent on Veview? 
Data Analysis 

Kecognizinc the fact tliat there woij^ld be' students 
who would not compLete the lessons., the decision was 
made to consider three categories of students : those^ who 
satisfactorily completed the summer lessons, those wh6 
partially completed the summer lessons, and those who 
did not attempt the surhmer lessons. The sat isf actory 
completion category consisted of students who completed 
two or t^iree lessons, while the did not attempt category 
consisted of the students who completed zero or one 
]e5=!.son. . . > . . 

A 3 X 2 X 2 factorial -design based on three ability 
levels, two grades, and experimental or control (treated 
as repeated measures) was conducted on \he data of the 
students who satisfactorily completed' the summer lessons. 
The data for the students who did not complete the ^ 
lessons were analyzed for indications or trends "ptTintiVig 

to \part icular types of students who might not have com- 

\ * ' ' ' . ' ■ 

pleted the work, and were further analyzed us^mg a 2 X 
2 X .2 factorial design based on two grades^ two leveT^ 
completed .(zero or one, two or three) > and experimental ' 



control '( treated as a repeated measure). • 

Overall, 322 students \vere originally included in 
the study of which 178 were fourth graders and 144 were 
fifth graders. Table 1, Table 2, Table 3A, and Table 3B 
which follow give a complete breakdown of the students 
by number and percent in each category, 

TABLE 1 

f 

Grade Four Students Categorized by Number of 
Lessons Coitipleted 

' Lessons Completed 

(0-1) (2-3) ' (4-5) .Other Total ' • 



Bovs 


' 10 


6 


• 21 


3 


40 


% • 


11.2% 


6 . 7% 


23.6% 


3.4% 


44 . 9% 


Gil- Is 


. y 

13 


' 0 


24 


3 " 


49 


% 


14 . 6% 


10 . 1% 


27 . 0% 


3.4% . 


55 , 1% 


Total 


23 


15 


. 45 ■ 


i 

6 ' 


89 


c 

10 


•25 , 8% 


A 16. 9% , 


50 . 6% 


6.7% 


100%' 



TABLE 2 

Grade Five vStudents CatoRoriz^d by Number of 
Lessons Completed 

Lessons Completed 





K^^'^ ) 




L/ L III:? X 




Boys 4 


7 


18 


8 


37 


% '5.6% 


9.7% 


25.0% 


11.1% 


51.4% 


Girls 6 


2 


• 21 


6 


35 


% 8.3% 


2.8% 


29 . 2% 


• 8 . 3% 


48.6% 


Total :. 10 


9 


39 


14 


72 


% 13.9%| 


12.5% 


54 . 2% 


19.4% 


"^0% 






TABLE 3 A 






Distribution of Grade Four 


Students 


Who Did 


Not uompiere liesson 


IS oy /roxxxry— ±;evei 




Lessons 


Completed 


Totals ^ 




(0-1) 


(2-'3) 






High Ability 
Grade 4 


8 


• 

5 




13 


Percent 


21% 


13% 




34% ' 


Aver. Ability . 
Grade '4 


i 8 


5 




13 * 


Percent • 


21% 


a 3% 




34% 


Low Ability 
Grade 4 


7 


5 




12 


Percent 


^ 18% 


13% 




32% 


Total Grade *4 


23 


15 • 




^8 ■ 


Total Percent 


61% 


— i — 

3&% 




100% 



10 



TABLE 3B 
Lessons Completed 



Totals 



High Ability 
Grade 5 

Percent 



Aver. Ability 
Grade 5 

r. 

percent 

Low Ability 
Grade 5 

- Percent 



(0-1) ^ (2-3) 



5% 



lO 



16% 



11% 



8 



42% 



21% 



26^- 



,0 



47% 



Total Grade 5 



Total Percent 



10 



53% 



47% , 



19 



100% 



Of the 57 students .whD did not compiteto the lessons, 
30 (53%) were girls and 27 (46%) were boys, which imprifes 
.that sex is not an import^ijt^ factor in 'whetherr or not 
the student completed thi^e less9ns. Therp was?, also li.ttle 
difference when considering the school or district they ' 
attended. ^ . 



When investigating ability levels, little difference 
was noted among the fourth graders who failed to complete 
the lessons, with 13 (347o) fallihg into the high ability 
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range, ,13 (34^ falling into the average ability range, 
and 12 (,32Vo) falling into the low ability range/ For 
the fifth traders, however, only 2 (10%) tel\ into the 
high ability range, while 8 (42%) and. 9 (47%) fell into 
the average ancj low ranges respectively. 

Although a small sample, the fifth grade pattern 
seems to indicate ability level might be a predictor of \ 
failij^re to complete the lessons. Indeed, a similar 
pattern might have possibly been found in the fourth 
grade, exfcept for the fact that a scliool boundary shift 
was made in one of the districts during the summer 
vacation. Fourteen students indicated they did not 
complete the lessons for this reason. Nine bf these 
students were in the high ability range, four were in ^ ^ 
the avercage ability range, while o^ne was, in the low 
ability range. - , 

Table #4 which follows summarizes^ the results^ of , 
the analysisi of variance performed on the data obtained 
from the 'students who did not complete tjie lessons, 
while Table #5 lists the* means for the various groups. 
As stated before, this analysis was based" on two grades, . 
two levels of lessons completed, andf experimental vs. 



control (treated as a repeated measure) 



TABLE #4 

Analysis of Variance Results for Students Who 



Did Not Complete the 


Lessons 


-3 


■ i- 


Source 


, SS 


, df . 


MS 




F 


Between Subjects ' 


« 

9275.74 • 


56 








A (grade level) 


504.03 


1 


504.3 


3. 


05 


B (lessons cQmpleted) 


1. 78 


1. 


1.78 


- <1. 


00 


• AXB / ' • ^ 


17.75 


L 


17.75 


<1. 


00 


'Error 


8752. 1-8 


'53 


•165. 13 






Within Subjects 


2005.00 


57 








C (exp.- cont'rol) 


16.98 


1 


•'16.98 


<1. 


00 


AXC 


»15.27 


1 • 


M5.27 


. <1. 


00 


BXC 


, 110'. 73 


' 1 


.110.73 


3. 


54. 


AXBXC 


205. 79 


, 1 


205. 7B 


6: 


58 


Error 


1656.23 


53 


31.24 




f 



' TABLE #5 b 

ft 

Means for .Student Grpups Who Did Not Complete 

Lessons " 



No. of Lessons Completed 



Exp 



Control 



(2-3) 



36.3 
38.6 



37,2 ■ 
35.5 



— ■ - ' • • 

It IS interesting to r^ote that grade level is not 

significant, but this is to be expect e*'' due to the dis- 

tribution by ability, with many more 4th graders in the 



13 



high ability rauj-e than Dth graders. While not sig- 
nificant at the . 05 "^level , the interaction of lessons 
completed and expcrimental-contT^l * indicates a tendency ; 
toward a higher mean for the*students who cjompreted 
more lessons. ^This trend might lead one to inspect 
that completing lessons did help to maintain the basic 
'skills* . _ 

♦ ^ Turning to the analysis of the data for the students 
who completed the lessons, the de^gn was a: 3X2X2^^ 
^factorial design with 3 ability levels , 2 grades, and 
experimental-control groups (treated as l^epeated 
measures). Table #6 summarizes the analysis of variance 
performed, while Table ff7 lists the means for the 
various groups. ^ 

TABLE #6 • ■ 

' - 

Analysis of Variance Results for Students Who 
Completed the Lessons Satisfactorily » 



Source 



SS 



df 



MS 



Between Subjects. 
A (grade) 
B (ability) 
AXB 
Error 



19175.50 
,1975.85, 

15916.01 
158.01 
3125.63 



83 
1 
2 
2 

78 



1975.85 49.34* 
6958. Do 173.64* 



:^9.oo 

40.07 



1.97 



/ ■ 14 



•Table '^Q> continued • 



Source - SS . . df . MS 



MVithin Subjects 2741.. 50 x84 " • v 

• 'C (exp. -control).. • 1388'. 77 1 1388,77 87.23* 

AXC 

BXC 

• AXBXC • 3.22 ^ ' 1.61 <1.00 

Erroi' 1242.25 78 15.92 



0, * \ 14.44- 1 14.44 <1.00 

- ^ . 92.75 2 . 46.37 2.72 



p< .001 • 



TABLE nn r 

J . . 

Group Means for Students Who Corppleted the 

Less.ons by Grade 
«■ • 

Exp.. (Post ) ^ ■ Qontrol (Post ) 

SO. 5 46/7 ' 

39.5 34.5 

28.1 • 21.3 ' . 

' ' 39.4 . , 34. 2 










,s V. 


Ik 

• 50.7 / 


Grade 


5 Aver . 


49, 


.0 . 


■ 42.4 




Low 


36. 


.7 


28.3 


Total 


Grade 5 


46. 


.8 


. 40.5 , 


Total 


Gr. 4 & 5 


42. 


.8 . 


37. >■ 
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As Is to be expected, the differences bcjtween ' ^- 
grades and between ability -levQls are highly significant. 
Of interest however, is the significant difference 
between the experimental and control gr,oups. At each 
of the ability levels, the students ih't'he experimental 
group maintained the'fr scores, while the students 'in the - 
control giroup dropped an average of 4 to 8 points. 
Overall, the mean diffei'ence was better than 5 points iit 
i^vor. of the experimental, group: The 'conclusion obvi- - ^ 
ously, seems to be that 'the surrper lesson's did help^*;to 
, maintain the basic \ski lis . 

THE PROPOSED SOLUTION - PART- II 

Even though the result's of the data ana.lysis were 
highly significant in "favor of the experimental group, 
•the project would be little more than ah academic 
endeavor (and indeed could be considered waste of 'time) 
if the teachers^^invotved do not« accept the results and 
modify their behavior accordingly. Therefore, an 
- attempt was made to Use the results of this stusiy as the ' 
basis for persuading teachers to change their outlook 
toward the need for review in the fall of the yeaf. 
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With 1/ho' precoeding in mind, the results of the 
data analysis were shared with the teachers and admin- 



istrators of the student-s involved in the study, 'The 

nuRiber of teachers initially involved consisted of jsix* 

foui-th grade teachers and five fifth grade teachers. In 
' * *• ' 

, % . , \ • 

addition, the students in fifth grade in May enter,ed- ' 

. ' ^ , , ; ^ • - 

tnree different middle schools and were, assigned to seven 

different middle school teachers. Thus, students of ' 

18 teachers were involved in the study, * ' , ' ' 

Each of the 18 teachers received the results of 

^the study shortly- before a meeting was held with them 

, . ■ - ^ -0 

in order that they could Rave time to look over, the ^ ^ 

results. , , • . - ' 

\ The purpose ' for holding the mee'ting was three fold. 
The first was to determine the amount of ' time the 

teachers .expected to .^pend on review. This was \ • '^'^ 

gathered, and the- results are summariz^ad in Table #8. 

TABLE #8 

Teacher Estimate ©f Review Time Needed by Their Students, . 



(Secoad Week of School) 

Number of Weeks 7-8 9-10 11-12 

Grade 4 Teachers* . 1 3, 2 

Gr'^de 5 Teachers 2 ,2 1 

Grade 6 Teachers 3 3 1 



/ 



. / 



As can be seen by in£y[")ecting Table -#8, the average 
amount of time to be spent on review is about 9, weeks, 
or about 25% of * the •School year, while 'four ' teachers 
wefre planning to spend ne^irly^ 33% of the ^school year 
reviewing basic skills 1 . 

. ^ The second purpose of, the '"Ineet ing was to clari.fy 
any questions .the teachers might have had concerning the 
restilts of the summer study,. wh*He the third was to use 
tl>e data results a^ the basis of an appeal to the * 
teachers to reduce the review time. , 



The teachers wer^ not discouraged from using 'periodic 
review, in fact, this use of review was highly encouraged. 

After 'a- period of- six weeks *(eight' weeks \After the 
start of the 1973-^74 school year) 5. follow-up survey was' 
conducted, and personal observations in each classroom , 
were made. Through the survey and the observations' it 
vias determined that two teachers^ reduced their review^ 
time to three weeks\ three had l?.educed their review time 



to four weeks, while only, one inda.cated a need for , a 
still utilizing twelve week^. Table #9 summarises the 
results of the followup visitations and ^urveyi^ . * . 
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TABLE #9 



Teacher- Use of Rovio^v Time for Their Studentig 
/ (EiGhth Weel^ of September) 



Number of Weeks 



/ 8 9-10 llrl2 



.Graclo 4 Teachers 



Graders^ Teachers. 1 
Grade 6 Teachers 1 



.2^ - 1 ' - * 1 
1 1 - - 1 ^ 
1 2 - - 'l 



It can readily be s§en "that the average time spent 
on review time V^s about six weekp. This was a decrease 
of 33% from the original, e^tima^e of nine weeks.- Obvi- 
ously , ,^this i^^presents a consider able number of student ' 
^days which .can. be used f6r other pursuits. 



CONCLUSION 



/ ° In light of^ the* fact that" the baste skills were 
maiiitg.ined during the summer vacation, and the teachers 
subsequently reduced th6'^am6unt of time spent on review, 
this method seems to have consid.erabLLe merit and attempifs^ 
will be macj^e to expand its%use in the Newa^rk District. 

However, if. one were considering the adoption of 
such a scheme, it must* be' remembered that there was 
no .attempt to tdach dew material and orily basic skills 



were 'presented. -Further, it is imperative to involve 
the teachers and adininistra'tors at each step of the 
procei*3, for this ihvostigatoi^ feels that this con-" 
tributed to the^ success of tj;\e^ project as much Vs the 
convincinjj >statistical rel^ults. 
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Name 



School 



Example 



LESSON #1,A 

* ^ 

ADDITION AND SUBTl^ACT I ON 



\ \ 


A. 


Add the ones 


4325 




5 + 8 + 4 = 17 one's 
Rename 17 as 1 ten' arid 7 ones 


6078 


B. 


+ 5294 


C- 


Add" the tens 


13697 




• 1 + 2 + 7 -+ 9 = 19 tens 




k D. 


Rejiame as 1 hundred and 9 te*ns 


✓ 


E. 


Follow a similar pattern for the 
hundreds and thousands 



1 . 342 

+ 325 



2. 725 
+ 146 



3. 425 
+ 1723 



3156 
+ 1327 



5. 43 
17 
+ 13 



6. 



435 
16 
+ 127 



7. 4113 
1590 
+ 2671 



8. 



234 
357 
214 
+ 526 



Example: 



12^3 
-582 
TTT 



A. Subtract the ones. 3-2=1 

B. To subtract tens, rename 1000 + . 
. 200 + 50 as IQOO + 100 + 150. 

Subtract tens. 150 -80= 70 

C. To subtract hundreds rename 1000 
100 as 1100. Subtract hundreds. 
1100 - 500 = 600. / 



9. 



625 
'401 



10. 



634 
-307 



11 



908 
•436 



12. 



1765 
-934 



13, 



2576 
-882 



14, 



5724 
•1543 



15\ 



6753 
•1908 



16. 

■ / 



1 7024 
-9653 



0' 



\ 

J- ■• ■^f,\^^\ v-«: ktu\ *^ >pj iv .< r .' \ 
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